In the ten histories which follow, the patients were operated upon with a preoperative diagnosis of subdural hematoma in all but two cases. Instead, hygromatous effusions in the subdural space were found in all, and in three cases the amount of fluid released was thought to be negligible. Prompt disappearance of symptoms of increased intracranial pressure and conversion of abnormal neurological findings in the last instances mentioned emphasize the morbid nature of even a few cubic centimeters of pathologic fluid in this. otherwise virtually dry, "potential" subdural space.
Case reports 1 . L. M., a 45-year-old white female, was admitted to the Emergency Hospital, Washington, D. C. on June 10, 1947. She was stuporous, with a scalp contusion in the left temporal region, and manifested a jargon aphasia and a positive Babinski response on the right. She had been struck by a streetcar shortly before admission. X-rays disclosed a linear skull fracture in the left temporal bone.
During the ensuing several hours, stupor deepened to coma, and the pulse slowed to 50. A subtemporal decompression was made on the left through an extensively macerated muscle and fractured bone. Incision of the dura allowed the escape of 100 cc. of straw-colored fluid. The underlying temporal lobe was contused.
Postoperative recovery was uneventful, but slow. Two and one-half years later the patient was employed as a clerk-typist and was asymptomatic except for a slight hesitancy in speech.
2. R. J., a 38-year-old colored male, was seen in consultation on June 11, 1948, because of frank papilledema of 4 diopters, with peripapillary hemorrhages. Four weeks before, he had sustained a head injury after having been thrown from a motorcycle and was hospitalized for ten days. Skull films revealed no fracture. Since discharge, he had developed excruciating headaches. Examination revealed a right abducens palsy and left hemiparesis, in addition to the papilledema described.
He was admitted to the George Washington University Hospital, Washington, D. C., and operated upon on June 14, 1948. Burr holes were placed in each parietal bone. Incision of the dura on the right resulted in the escape of about 4 cc. of slightly yellow fluid. One lateral ventricle was then tapped and air injected. Films made revealed a normal ventriculographic pattern.
The patient was operated upon with a preoperative diagnosis of subdural hematoma. The burr holes were closed and the patient was returned to his room. Postoperative relief of headache, diplopia, and staggering gait was so prompt as to be unbelievable. The patient was discharged on the 10th postoperative day, asymptomatic, and immediately resumed full-time employment. In retrospect, it became apparent that one was dealing with a minute, but morbid, subdural hygroma.
3. W. W., a 28-year-old white male, was admitted to the Washington Sanitarium, Takoma Park, Maryland, on February 27, 1949. He had been rendered unconscious in an automobile accident. There was a small laceration of the scalp. Skull films were negative, and there were no neurological findings.
Upon regaining consciousness, the patient complained of bifrontal headache, was drowsy, and became hallucinated. The vital signs were normal. Four days after admission, a spinal puncture revealed an initial pressure of 170 mm., and there were many crenated red blood cells in a faintly yellow fluid. A positive Babinski sign had now developed on the right.
Burr holes were placed in each parietal bone, just above the insertion of the temporalis muscle. On the right, a small amount of xanthochromic fluid spurted forth when the dura was incised. The left side was negative. A small subtemporal decompression was effected on the right, the brain depressed with a flexible spatula, and a total of 15 cc. of liquid evacuated from the subdural space.
The next day, the spinal fluid pressure was 150. The patient was discharged from the hospital ten days after surgery, asymptomatic, except for mild headache and pain in the chest. He returned to his usual employment six weeks after release from the hospital.
4. S. D., a 45-year-old white male, was admitted to the Prince George's General Hospital, Cheverly, Maryland, on March 11, 1949, in a condition of semi-stupor, complaining of severe bilateral headache, and with a pulse of 44. Three days before he had been struck on the head and knocked out, but had regained consciousness. The symptoms described then developed. The extremely slow pulse rate precluded lengthy diagnostic studies, and without further ado he was taken to the operating room.
After trephining on the right, 15 cc. of yellow fluid were obtained from beneath the dura. The underlying brain bulged markedly. Therefore, a similar procedure was carried out on the left, and fluid of similar appearance spurted a distance of several feet into the air. With depression of the brain and irrigation, approximately 50 cc. were released from the space over the left hemisphere. The left burr hole was drained for 24 hours.
Recovery was slow but progressive. Six months later the patient was without symptoms and working full time.
S. E. B., a 44-year-old alcoholic white male, was admitted to the Alexandria Hospital, Alexandria, Virginia, on November 14, 1949, stuporous, confused, and with a positive Babinski in the right foot. Two days earlier, he had been injured in a brawl. After regaining consciousness, and during the ensuing 48 hours, he had complained of severe, generalized headache and had vomited.
Cranial trephines were made bilaterally, with release of 50 cc. of clear, yellow fluid from the left subdural space and 40 cc. of similar liquid from the right subdural space. The surface of the left temporal lobe was purple-red in color. Drains were left in for 24 hours.
The postoperative course was hectic because of the development of aspiration pneumonia and urinary tract infection. As these complications subsided and the patient became more alert, he presented a picture typical of Korsakoff's psychosis (confabulation being a prominent feature). At this time, transfer to a psychiatric hospital was considered. Large doses of vitamines were given, and several spinal punctures made. The mental status cleared, and the patient was discharged on the 26th postoperative day to return to work.
6. E. W., a 59-year-old white female, was severely injured in an automobile accident and admitted to the Emergency Hospital, Washington, D. C., on December 27, 1949. There were multiple contusions of the head and face and paralysis of the lateral rectus muscle of the left eye. The patient regained consciousness, but two days later became stuporous and developed a right hemiplegia with aphasia.
Exploring for a subdural hematoma, bilateral subdural hygromas (30 cc. each) were encountered and released. A ventricular cannula was inserted into the left parietal lobe, and at a depth of 4 cm. relatively fresh liquid intracerebral hematoma was found. Blood was withdrawn to a measurement of 30 cc. Drainage was instituted bilaterally for 24 hours.
Postoperatively, the patient regained consciousness but not the ability to move the right side or to talk. Within two weeks, evidences of a fistula between the left carotid artery and cavernous sinus became evident.
7. J. M., an 18-year-old white male, was seen in consultation on January 15, 1950, with complaints of left-sided headache of increasing severity since a fall down a flight of stairs 16 days before. There was slight sensory loss over the entire left side of the body. He was advised to enter a hospital for diagnostic study, but did not do so until he was brought to the George Washington Hospital, Washington, D. C., at midnight on January 21, 1950. At this time he was screaming with pain in the head and was almost completely paralyzed on the left side, with appropriate increase in sensory deficit.
The patient was so anxious and importunate for relief as to suggest a psychiatric condition. However, it was felt wise to rule out organic pathology. Accordingly, burr holes were made bilaterally; 2 cc. of straw-colored fluid were found in the right subdural space. The left side was negative.
As in Case No. 2, the paucity of findings (2 cc. of fluid) made one wish that further examination, including psychiatric evaluation, had been made preoperatively. Surprisingly, complaints and findings vanished postoperatively. Headaches subsided entirely, the hemiparesis cleared up, and it became apparent that the patient was alert and stable. He was discharged on the 10th postoperative day and returned to school.
8. F. P., a 51-year-old laborer, was admitted to the Emergency Hospital, Washington, D. C., on February 16, 1950, after having fallen four stories from a construction scaffolding, striking his head, chest, and forearm. X-rays revealed multiple fractures of the ribs on the right, traumatic hemothorax, fractures of the right wrist, but no fracture of the skull. There were numerous scalp lacerations, which were sutured. He had lost consciousness for about one hour.
The early part of the patient's hospital course was featured by the appearance of pulmonary complications and delirium tremens (he was found to be heavily alcoholic.) A traumatic hemothorax was aspirated on several occasions and vitamines, parenteral fluids, and whiskey were used in an attempt to control delirium.
The patient then developed severe headache, chiefly occipital in location, and became so drowsy and further hallucinated as to alarm members of his family and special nurses who were in constant attendance. On February 25, 1950, a spinal puncture revealed an initial pressure of 200 mm. of water, and mildly but definitely xanthochromic fluid. The plantar response on the left was questionable.
On the same day he was operated upon, under general anesthesia, burr holes being placed just above the insertion of the temporalis muscles. No more than 5 cc. of faintly yellow fluid were obtained by incision of the dura, depression of the brain with a spatula, and irrigation from the subdural space over the right hemisphere. The left side was negative.
The postoperative course was stormy and required further management of the chest injury and of symptoms of alcohol withdrawal. Recovery was uneventful, and the patient was discharged as cured after examination in the office eight days following operation.
Discussion
The pathogenesis of subdural hematoma is well known since publication of the work of Putnam and Cushing, Kunkel and Dandy, and Munro. During head injury, especially polar (blows to the forehead or occiput), "snapping" of the brain, due to its relatively greater momentum with reference to the skull, results in laceration of veins draining into the dural sinuses. Blood escapes into the subdural space, remains loculated, and decomposes, and increase in osmotic pressure enlarges the hematoma by attraction of fluid. Membranes form, and eventually chronic compression of the brain, usually unilaterally, comprises the circulation of the brainstem so as to cause death if the hematoma is not evacuated.
The contents of chronic subdural hematomas not large enough to kill may, over a period of years, become crystal-clear in appearance. The writer remembers a specimen brought to the Brady Memorial Pathology Laboratory in 1940 from the Connecticut State Hospital (Middletown, Connecticut). It consisted of the brain and dural membranes obtained at autopsy from a patient who had been hospitalized for twenty years, with a diagnosis of "cerebral arteriosclerosis." Leathery membranes forming flat sacs filled with fluid of the consistency of distilled water overlay the cerebral hemispheres, both of which were compressed and indented. The case was obviously one of chronic subdural hematomas of many years' duration.
The phenomenon described in this article is not of this nature. It is of acute onset and brief duration, and complete lysis of blood elements cannot explain the clearness of the subdural fluid causative of symptoms and signs. What is most probably true in the acute case is this: the same "brainsnapping" phenomenon referred to concerning subdural hematoma during head injury, instead of lacerating cortical veins, tears the arachnoid membrane in the vicinity of the arachnoidal villi, where it is most fragile, tenuous, and under greatest gravitational pull. Cerebrospinal fluid, with a little blood, escapes into the potential space between dura and arachnoid and continues to leak in, without absorption, in "ball-valve" fashion (Dandy) . The total amount of such fluid, as noted, may vary from a few to many (200 or more) cubic centimeters. In any event, an explanation of the production of symptoms and signs of increased intracranial pressure and brain-deficit when just a small amount of such pathological fluid is present in the subdural space must depend upon something more than compression of the brain by an enlarging mass of significant size. Apparently, the effusion in the subdural space then exerts a tamponade on the arachnoidal villi, preventing the resorption of cerebrospinal fluid produced by the choroid plexuses. This must be true; otherwise, such insignificant loculations as were present in Cases No. 2, 7, and 8 could not result in clinical neurological disease.
In the typical case of subdural hygroma, incision of the tense, bulging dura allows the immediate escape, under great pressure, of straw-colored fluid. The surface of the underlying brain is oftentimes cherry-red and otherwise discolored, manifestations of associated cerebral contusion. Depression of the available cortex with a flexible spatula allows the escape of further quantities of yellow fluid. The total amount of transudateexudate in the subdural space, as noted, may vary from a few to hundreds of cubic centimeters. The protein content of this fluid may also vary widely (Wycis) .
The only treatment is operative. Spinal puncture may be as dangerous in this condition as it is in epidural or subdural hematoma. Burr holes are best placed just below the insertion of the temporalis muscles, bilaterally, so that one or both trephine openings may be enlarged into subtemporal decompressions if need be. After dural incision has been carried out on both sides, thorough irrigation of the subdural space to remove retained and protein-containing fluid should be undertaken. Depending upon the capacity of the subdural space and the size of the hygroma, external drainage may be effected for 24 hours postoperatively.
The tendency of hygromas to be bilateral is at least as frequent as is the case in subdural hematoma, and this fact should not be forgotten at the time of operation.
Subdural hygromas in infants and children may be associated with compression of the cerebral hemispheres to a point where they fail to re-expand, or do so very slowly over a long period of time. Meanwhile, the subdural spaces (for the phenomenon is usually bilateral in the young) continue to pour forth unbelievably large amounts of clear fluid, obviously derived from a fistula in the arachnoid (cerebrospinal fluid). This condition persists until the arachnoid fistula or fistulae seal over by a process of organization, or until the introduction of cicatrizing materials (Dandy) effects closure of the rent in the delicate membrane.
There is probably little of differential interest in a discussion of subdural hygroma, other than to point out that the amount of pathological fluid necessarily present in the subdural space to produce signs and symptoms may be very small, as in Cases No. 2, 7, and 8, and that diagnostic studies (ventriculogram) may therefore fail to reveal a large mass. It is obviously impossible to differentiate between hygroma and hematoma, preoperatively, given a patient who is developing pressure signs with or without indications of associated neurologic involvement, and the indication for exploratory trephines is urgent in either case.
One prognostic feature of interest is that in the case of subdural hygroma re-operation for relief of subdural tension is never necessary, whereas a certain percentage of patients from whom subdural hematomas have been evacuated by simple drainage have to be re-operated upon for removal of retained, solid, and organized clot.
There is no assurance, on the other hand, that long-term results in patients from whom hygromas have been drained necessarily will be superior to those in postoperative hematoma cases, even though brain compression of focal character is more likely with blood clot than with effusion. Four of the ten cases cited above suffered extensive cerebral contusions in addition to the formation of hygroma, and Case No. 5 was complicated by an intracerebral hematoma in addition to a carotidcavernous sinus fistula. Personality change and the development of epilepsy are more dependent upon intrinsic brain injury than external pressure. Neither of these late results of head trauma has appeared as yet in the patients under consideration, but the passage of time since accident and operation has not been lengthy in any.
Summary
Ten cases of acute, traumatic subdural hygroma are presented. Severe head injury occurred in all. The ages of the patients varied from 16 to 59 years. In five, subdural effusions were found at operation bilaterally, and in five, unilaterally. Depression of the state of consciousness and severe headache were invariable clinical findings, and neurological abnormalities were quite common. The latter may as well have been due to associated cerebral contusion as to brain-compression. The quantities of pathologic fluid evacuated from the subdural space over one cerebral hemisphere in these cases varied from 2 cc. to 100 cc. Operative treatment consisted of cranial trephine, with or without drainage for 24 hours, or subtemporal decompression. Re-operation was not necessary in any patient. The neurologic results were adjudged to be excellent in six cases; good in three; and poor in one (associated intracerebral hematoma and carotid-cavernous fistula).
Subdural hygroma simulates subdural hematoma in that it results from head injury, consists of the formation of pressure-producing fluid in the subdural space, and must be treated by operative evacuation and drainage. The pathogenesis of this condition is almost certainly that of tearing of the arachnoidal membrane along the superior sagittal sinus, and leakage of cerebrospinal fluid into the subdural space, sometimes with admixture of a small quantity of blood. Hygromas are indistinguishable, clinically, from hematomas. Complicating brain damage, principally cerebral contusion, is equally common in either condition. The immediate prognosis with subdural hygroma is better than that with subdural hematoma in that re-operation for evacuation of retained material in the subdural space is unnecessary.
